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«ATOM» — MPOrPAMMHOE OBECNEYEHUE AHAJIUSATOPA
MASC
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000 «BMK-0nTo31eKTpoOHWKa»
630090, Hosocunbupck, a/sa 376
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PaccmoTpeHa COBpeMeHHas KOMNbIOTepHas NporpamMmma «AToM», ABNSIOLLIAACHA BAXHOW COCTaBN|-
IOLWEer YacTeio aHanusaTtopa MASC. MNoka3aHbl OCHOBHbLIE CBONCTEA W (PYHKLMK nNporpaMmHoro obec-
neyveHns, NPUMEHSEMOro B cnekTpanbHbix natoparopmax 4na NoAy4eHUA Pe3ynbTaToB v ynyHLeHna
YPOBHA aBTOMaTU3aLMM aTOMHO-3MWUCCUOHHOTO CNEeKTPanbHOro aHannaa.

Fapavun Buxkrop NeHHagbeBWY — 3aMeCcTUTE b
AupexkTopa no Hayke 000 «BMK-OnroanekTpo-
HUKa», KaHagugar xumuyeckux Hayk. O6nacrs Ha-
YYHbIX UHTEPEecOB — aTOMHO-3MMUCCUOHHBIA
CNEeKTPanbHelii aHanu3, KOMNblOTepHas obpa-
6o0TKka aTOMHO-3MUCCHOHHbIX CNEKTPOB. ABTOP
16 HayyYHbIX NyBINKaLWNA.

Hexkniogos Oner AnekcaHgpoBuy — BefyLjni
nporpammuct Q00 «BMK-OnroanekTpoHuKka».

O6nacTb HayYHbIX UHTEPECOB — NPorpaMmMHoe
obecnevenne no o6paboTke aTOMHO-3MUCCHUOH-
HbIX CMEeKTPOB, Ba3 faHHbIX CIEKTPANbHOA HH-
¢dopmaymnn.

Merpovexko Amutpnii Bnagumuposuy — cuc-
TemHubId nporpammuct 000 «BMK-Onrtoanekr-
POHUKa».

O6nacTs HayYHbIX UHTEPECOB — YHUBEpCcalb-
Hbie NPOrpaMmMHbIe MOAYNK AN paboTsl C MHO-
ro31eMeHTHbIMW CUCTeMaMU PerncTpaummn nany-
YeHUS.

CmupHoB Anexcen BaneHTUHOBUY — BeQyLWWA
nporpammmnct 000 «BMK-OnTo3/1€KTPOHMKA».
O6nacTe Hay4yHbIX MHTEPECOB — MporpamMmHoe
obecneyeHue peanbHOro BpEMEHU HAay4YHbIX U
NPOMBLILIEHHbIX YCTaHOBOK, MOo4enupoBaHue
3M1eKTPOHHLIX CXEeM U CUCTeM ynpasneHuns. AB-
TOp 20 Hay4YHbIX nyGamMkaynii.
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[T POKOE pacHpoCTPaAHEeHHEe COBPEMEHHOH Bbl-
UHUCIUTENBHOM TEXHUKN CTHMVY/IIMPYET IMOCTOAHHOE
COBEPLIEHCTBOBAHHE KOMITLIOTEPHBIX [IPOTPAMM JUIH
AHAJUTHYECKON XHMHHM — OHM cTaHoBATCA Bonee
}’}IOSI-IBIMH B paﬁOTC. 6ostee 1 aIeHHBIMH M YHHUBED-
CAMBHBIMH B PaMEaX IMNOCTABJACHHBIX 3a4aY, pa3su-
BaeTcst MacluTabHpyeMoCTh, BO3MOKHOCTb HHTErpa-
1M 1 obMeHa JAaHHBIMHK C pacnpocTpaHeHHbIMH
CrelralIM3ipoBaHHbBIMH IPOTpaMMaMH.

ITporpaMMHBIi nakeT «ATom», paGoTalouiii B
cpejte Microsoft Windows-98, 2000 unu XB aBisgercs
OCHOBHbBIM MHCTPYMEHTOM [P [POBEACHNUH CIIEKT-
PAJIBHOTO AHAIM3A BJIADOPATOPHAX, MCTTO/IL3YIOLTHUX
aHasmmzarop MAIC. Iepsbie BEPCHH 3TOTO NakeTa
GbUH NpeUIoIKeHbI MToNb3oBaTesam MADC ewe 10 tet
HA3a/1, ¥ C TeX 110D MOCTOSHHO [IL10 €r'0 COBEPIIEHCTBO-
BaHMe M paciuupenne Bo3mMoskHocTerd (puc. 1).

B nepsyro ouepe/ib B iporpaMme 66LTH peaTn3o-
BaHbl OCHOBHBIE 3a/la41 KOJIMYECTBEHHOI0 MHOTO-
AJIEMEHTHOIO ATOMHO-3MHCCHOHHOTO CTIEKTPAILHO-
ro aHaJn3a — BRITIONIEHHE BCeX HE0OX0IMMBIX M3-
mMepenunit u pacaetos [ 1, 2]. B ocHOBe KOTHYeCTBEH-
HOro CreRTPAIbHOro AHAINSEA JIEHKUT 3aBUCHUMOCTh
MEHK/y aHATU THYECKHUM CUTHAJIOM (abcoMoTHOM ||
WJIH OTHOCHTEILHOM I / ‘!'L,p HMHTEHCHUBHOCTBLIO AHAIM-
THYECKOI CIEKTPAILHON THHNMHM) M KOHIEHTpalH-
€1 OTTpeIeIIsIEMOTO dIeMeHTa B ITpobax.
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Puc.1. O6wwmi enn nporpammes ATOM 2 & pexume <MxeHep», BBEPXY: CNeBa — OKHO CrexkTpa,
Crpasa — OKHO rpagyupoBOYHOrO rpaduka; BHW3Y — OCHOBHAR Tabnuua aHanuaa

Ilpm onpejeneHM aHATHTUYECKOro CUrHAaNa
OJIHMM M3 OCHOBHBIX IPEUMYILECTB aHaIn3daTopa
MAOC no cpaBHeHIIO ¢ DIV ARIAETCSA BOZMOISHOCTD
OLEHUTH CIEKTPaNbHbIH (DOH MO AMHMEH (puc.2,
[3]). a o cpaBHEHMIO € pyuHOI1 06paboTKOI CTIEKTpa
Ha (POTOIMIACTHHRE — ABTOMATUIALUA H3MEPHTE -
HBIX [1POLIEYP.
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Puc.2. Bubop dortoaueek ANS BhIMUCNEHUS WHTEHCMBHO-
CTHM CMEeKTPansHOW NUHKK

OioBHas dropmyna ist pacueTa HHTeHCUBHOC -
Teit iuHui no [3]:
l [ m
I, :ZE"“" ——Zi,,,, (1
1 m
rae [ - unesto poroAueek. BOBJIEUEHHBIX B PACYET MH-

TEHCUBHOCTH (i, - CHIHAI OAAHOMH oTosueiiku), m -
M CI10 (hOTOAHECK. 10 KOTOPLIM BeIeTCA pacyeT hoHa
(i, - curnas opnoit oroaueiikn). Takan MeTOAMKA
pacueTa sHaUCHUA [ T03BOJSIET YCTPAHUTEL HCTOM -
HHKH [TOTPENINOCTH, CBA3AHHLIE ¢ BAPHALIMET He-
HPEPBLIBHOIO CHIEKTPATbHOTO (hOHA H TEMHOBOTO CHT -
Hafza (porosueek ananusaropa MA9C, Heckonbro
BAPHUAHTOB aBTOMATHUYECKOTO MOUCKA TPAHKIL JTH-
HHMHM WIHM PYYHAA YCTAHOBKa TO4Uek yueTa (poHa 1o-
3BOJIAIOT 110,100 paTh HAWIYYILHE YCIOBUSA PacdeTa
MHTEHCHBHOCTH CIIEKTPATLHBIX IMHAL.

BoruuciieHnble MFHTEHCMBHOCTH aHAIN THYECKMX
JIAHMI 3aTeM UCTIOJIB3YIOTCH JUIS PACYHETA [apaMeT-
POB FPalyMPOBOYHBIX 3ABUCHMOCTEH 1 BLIMHC/IEHH
KOHLICHTPAaIMIl OIIpee/ifeMbIX aJleMeHToB. Yanle
BCETO METOJIMKH AHAHU3A [1PeYCMATPUBAIOT [TOCT-
POEHHE TPAYHPOBOYHBIX MPAPHKOB B KOOPAMHATAX
gl —1gCumunlgl /1 —~1gC. Jina annpokcumanym rpa-
AYUPOBOYHOTO rpayra DOJIMHOMOM MEPBOH MM
BTOPOW CTENEHW NMPUMEHEH MeTOJ HAMMEHBILIMX
KBaJIpaTOB.

HenonbsoBanme BO3MOKHOCTENH COBPEMEHHBIX
KOMITBIOTE POB MO3BOIMI0:

® ABTOMATU3UPOBATH TPYAOEMKHE JUIH PYUHbLIX
pPacYeToB NPOLEYPhI;

¢ 06ecneurTh He3aBUCHMOCTD PA3HBLIX 3TATOB 00-
PaboTKM JaHHBIX, TTO3BOJIAIOLILYIO TTOCE PEFUCTPA -
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IIMH COEKTPOB MHOTOKPATHO MOBTOPHTEL PACYETHI,
U3MEHSA OTAEbHbIE TapaMeTPhl M AOCTUTAd HAW-
JIYYIHHAX METPOJIOrMHYECKUX MoKa3aTeeH:

* peAIM30BATE PA3HbIE BAPHAHTEI CTATHCTHYEC-
K011 06paGoTKN M KOHTPOJSA TOHHOCTH PE3YNLTATOB B
COOTBETCTBHHM C &ITOPHTMaMH METOIUKHN aHaIH3a
1 TpefoBaHUAMM HOPMATHBHEIX JIOKYMEHTOB (2. 4];

* y4eCTh 0COGEHHOCTH CNEKT PAJIBHOTO aHAIN34,
B YaCTHOCTH, 3P PEeKTHBHO HCITIOIL30BaTh AABJIEHHUE
$paKkIMOHHOrO NOCTVILIEHUA 3JIEMEHTOB B [11a3MV
JYTH. BRITOJIHUTL KOPPEKLMIO CTIEKTPaTbHBIX HAJIO-
HEHHWI M HECTIEKTPAJIBHBIX MEKIJIEMEHTHBIX BJIHsA -
HUH;

® [IPEIOKUTEL THOKKE BapUaHThl KOMITAKTHOTO
M PACIIHPEHHOTO NPEeJICTABICHHSA PE3Y/IBTaToR, Co-
XpaHneHuda B 6a3y JaHHBIX U Ilepelavu B Jpyrue
rnporpaMmsi (4, 5].

OpraHnAzanua JaHHLIX ¥ paGoThI IPOrpaMMebI
Opranusanua nporpamMMel obecneynia 6oabp1noe
pasHoofpasaue penlaeMslx 3ajiad Npy paboTe ¢ aHa-
mzatopom MASC, KONHMYECTBEHHOMY H KAHECTBEH-
HOMY aHaau3daM, aBToMaTH3alllK PYTHHHBIX OT1€-

pannii 1 CTTOIL30BAHKIO PARINYHOMN CIIPABOYHOH
uHpopMaLu B aHaM3e (a3 JJAHHBIX [10 CMEeKTPaib-
HBIM JIMHUAM, MAPKaM CIIJIABOB ¥ METOAMUYECKUM
HopMmaTuBaMm). AHaausatop MASC peructpupyert
6010 YUACTOK CIIEKTPA HeTUKOM. OCHOBHBIMH
WHQpOPMaALMOHHBIMH 3JIEMEHTAMH /1A [TPOr PAMMEI
ABJAIOTCH CIIEKTP M 33/IaHHbIE B HEM V1A PACyeTOB
CHERTPaILHEIC TMHUKY. MHOMEeCTBO CrPYTIITUPOBAH-
HBIX M0 1poGam/obpasiam CreKTPOB COCTABIAIOT
O/IMH aHAIKM3, a MHOKECTBO JIMHUH I03BOAIOT 110-
JIYMUTh UH(POPMATIMIO JUIA KAYKI0T0 CHEeRTpa.

Ha puc.3 nokasaHa 4acTk OCHOBHOI CXeMBI pa-
60ThI — 3aPEruCTPUPOBAHHEIE CIIEKTPLI IPYITITHPY -
10TCA B «1TPoDBD, MPUYeM Kam /bl criekTp ob1ajgaer
HHAUBUAYATBHON (POPMYIOH 3aBUCHMOCTH JUTHHEI
BOJIHBI 0T HOMepa poToa4deikn. [Tocne pacuera nH-
TEHCUBHOCTEH CHEKTPAILHBIX JIMHWI CTpoATCA rpa-
AYHPOBOUHbBIE FPAPUKHN 1 BLIYHCIAKTCA KOHLEHT-
pauuu, I[lo okoHYaHUH pacyeTa BBIBOJUTCH OTHET,
JlaHHbIE COXPAHAIOTCH HA JMCKEe KoMIIbIOTEPa. Bee
aTAallbl PACHETOB HE3ABUCUMBL. UTO AaeT 60/bIIYIO
csoboy geicTBUI HHIKEHEPY-MeTOAUCTY IpH pas-
pafoTke nporpaMm anaaMaa.

PeaynsTarst KoMWHECTEEHHOM aHanuaa
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Puc.3. Yyactok cxemb opraHMsaumm aadHebix. 1=F(N) — uHaAMBUaAyanbHaa ANS Kaxnoro cnekrpa
3aBMCUMOCTh ANMHLI BOAHBI OT HOMEpa dOTOAYRIKK

[IpHUMEHHUTENIBHO K KOJIMYECTBEHHOMY aHaJIU3Y
CﬂeKTpaﬂbH’bIE JHUHWH noz(paa,u,enmo'rcn Ha:

* AHAUTHTHYEeCKHMEe JIMHHH — V1A BBIYHC/JIeHHA KOH-
LEHTpAalNH ONpeAeaeMbIX 2/IEMEHTOB!
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* IMHUU CPaBHEHUSA — JI/1A yYeTa BO3MOKHBIX U3-
MeHeHH MpH BO36Y e HUH U PErHCTPALIMH CITeKT-
pos:

* perepHbIe — JUIA KOHTPOJIA U KOPPEKLIMM BO3MOM-
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HBIX CMEIIEeHHI CIIeKTPa OTHOCHTE/ILHO JIETEKTOPA;

® KOHTPOALHLIE — JUIA YHETA MEHANEMEHTHOr0
BAMAHMA U TTOATBEPIKICHHUA JOCTOBEPHOCTH Pe3yilb-
TATOB aHAJIM3a.

FIpHMenHTeILHO K KAYeCTBEHHOMY U HOJYKOTH-
YEeCTBEHHOMY AHAJIIM3Y [IPHHATO ClielyloLiee aeie-
HIE CTIEKTPAABLHBIX JIMHMIA:

® TMHUH KAYMECTBEHHOr0 AHAIM3a — 1715 OLLeHKH!
KOHIEHTPALIMK 3JIeMEeHTA;

® MEILAKLIME JTHHHE — I OLEHKH BO3MOMKHBIX
HAJIOEHUI,

[Mpobel. B CBOIO 04epe/lb, TOAPA3ACHIOTCH HA!

* 06PA3ILI CPABHEHMSH, 10 KOTOPbIM MOKHO [TOCT-
POMTH HOBBIN FPaiyNpoBOYHLIN rpaduk;

¢ paboune npobkl, UIA KOTOPHIX BLIYUCAHETCS
KOHIIEHTPALIMA;

* KOHTPOJILHBIC 00PA3LLL, TPEAHASHAYUECHHBIE [U18
KOHTPOJA CTabHIBHOCTY TPa/IyMPOBOYHOTO rpadmka
1, IPH HEOOXOIMMOCTH, H3MEHEHHS ero apaMeTpPoB;

* KOHTPOJILHEIE TPOOLI, IPUMEHAEMbIE JUIS yIe-
Ta «XOJIOCTOrO ONBLITAY M /MM CMEIEHHA CIIEKTPa;

* 11po6bl CO CITERTPAMHU BLITOPAHHA, KOTOPbIE HC-
MOJIL3YIOT VIS yueTa (PPakiHoHHOTO [TOCTYILIEHHSA
HNeMEHTOB B pasps.

Hcenonb3oBaHHAaA HAMH CXEMa OpraHu3saniu
JAaHHBIX 06ecTIeYNBaeT MX BHYTPEHHIO HE3aBHCH-
MOCTB. 4TO [TO3BOJAET 00PAIATLCSH K COXPAHEHHBIM
JAHHBIM 1 o6pabaTbiBaTh NX B 1060e y100HOe Bpe-
Mst. Bo BpeMa paboThl ¢ COXPAHCHHBIMK AaHHbIMA
MOZRIO OIEPATHBHO H3MEHHTh HA3HAYEHUE CIIEKT-
pa MM CIIeKTPAIBHON JIMHHK, YTO 1103BoAseT 6e3
MOBTOPHON PErMCTPALIMH CIIEKTPOB BBITTOIHUTD HO-
BbI€ pacyeThl, CPABHUTL PA3HbIE CEPUH I'PAYHPO-
BOYHBIX 00pA3I1I0RB, BLIGPATEH OIITUMETEHBIE AHATHTH-
YECKHE JIMHHAN, NoJ06paTh TIMHUM CPABHEHHA 1 T/

Mcnonbays pesyinsrarTsl, NOJyUeHHbIE 1A aHa-
JIMTHYECKHX JIMHHH, ITPOrpaMMa ro3BojsieT PelaTh
PALAPYTHX 3a/1a4, HATIPHMeEp:

e oNpeAeNATs MapKy/THIN MaTepyana npobsl B
COOTBETCTBHH € 38/IAHHLIMU KPUTEPHAME;

® HCITOJTL30BATH Jalible HOPMATHBOB METOIHK
JUIA KOHTPOJISE CXOIMMOCTH;

* BRIYHCAATE CYMMBbI KOHLIEHTPAIIHMIT 33 TaHHBIX
rPYII 2JeMeHTOB;

® DACIITUPATE JHATIA30H ONMPeAETIACMbIX KOHLIEH-
TpaLuil ryrem o0'be/IMHEHHA PE3YIETATOB H3Mepe-
HHA HECKOIBKUX JIMHHIT OJHOr'0 2JIeMeHTa;

® ONpEAeIATh U KOPPEKTHPOBATE BO3MOKHBIE
BJIMSIHHUA OJHUX AJIeMEHTOB Ha J[PyTHe.

Hapsaay ¢ Xxopomo nojyiaoiunMmMes apToMaTiHaa-
LMY KOJHUYECTBEHHBLIM AHAIH30M B [IporpamMmme
«ATOMY PpEaIM30BaH &JITOPHUTM MOJIYKOIAYECTBEHHO-
ro/KavyecTBEHHOro aHAIN3a 1TPO0 HEM3BECTHOrO CO-
CTaBa. OCHOBAHHBIIT HA METO/IE «ITOSTBJICHWS JIMHHIT»,

B ocHose 3TOro anropuTMa HCrnoilh3oBaHHe OUepe]l-
HOCTH [MTOSIBJIEHIS COOTBETCTBYIONIMX CTIEKTPAIBHBIX
JIMHMIA B IyTOBBIX CTIEKTPaX MCee/IyeMbIX ITpod. [1po-
rpaMma, oLEeHUBAA KOJTUYECTBO TI0CAe/I0BATEIBHO
o0HapyKeHHBIX B CTIEKTPE JHHUAN 11 OCHOBBIBAACH
Ha JJaunbIx (6], gemaeT BHIBOJ O ITPHOIHU3UTE/IBHOM
3HAYEHHH KOHIEHTPAINH dJiemenTa. B nporpamae
peaTM3oBaHbl AJTOPUTMBbI [TO ITOUCKY AHAJIMTHMEC-
KAX JIMHHUN B CIEKTPAax JUIS KAaYeCTBeHHOr0 aHaln-
3a; hopMHpPOBAHME COUCKA BO3MOMKHLIX MEIIAID-
IUX JMHKUH, Pacro/IoeHHbIX PAAOM ¢ TeKYIIei
HHHI—’I(‘?ﬁi BBIABJIECHWE OYE€Hb HHTEHCHUBHBIX I CaMO-
NOLTOINEHHBIX CIIEKTPEIBHBLIX JHMWIA, arpenereHHe
OCHOBIHBIX KOMITOHEHTOB I"[pt)ﬁ bl. BICOKas CKO POCThH
MPOBEPKY CNIEKTPAJIBHBIX JIMHUH U [IPe1BaPUTE b-
HOIT pacPPOBKYU CIIEKTpa, yaoOHoe HpejcTasie-
HHE CTIPABOYHON HH(OPMAIIHH TO3BOISET AHATH-
THKY COCPEAOTOYHTLCS Ha NMOJIYYeHHBIX TTPOrpam-
MOM JAHHbBIX M COKPATUTE BPEMS aHAIM3A.

Ceftuac B cCOEKTPATBHBIX JIAGOPATOPHAX [TPHME-
HAIOT ABA BADHAHTA MPOrpaMMsbl «ATom» — «ATOM 2»
(Bepcrn 2.051 2.10). 1 «Atom 3.0v. Bagosas pyHE-
NHOHAJBHOCTEL BCeX BEPCHit ouens 61M3ka 1 obec-
MeYHBAET OCHOBHBIE ONEPALIMH ¥ BEIMHCICHMA TPH
npopegenun ADC aHanusa.

«ATOM 2y, MOCTOSHHO PA3BUBAACE, HCTIOIb3YETCH
B anajuae yxke Sosnee 10 neT. oHAKO yaeT MHOTO-
YHCTEHHBIX MTOMKETAHUN 10 YCOBEPLICHCTBOBAHHIO,
HOBbIE BAPHMAHTI TPOBEACHUSA AHAJIH30B 1 CBEskIe
HIOEH TI0 MTPeACTABIEHTHIO DﬁpﬂﬁOTI{f’.‘ AAHHBLIX [TPI-
BEJIHM K CO3/IaHMIO MTPOrPaMMHOTO MPOAYKTA “ATOM
3.0» (puc.4), pematorero etile Hoiee HIMPOKHH KPyT
CHEKTPOAHATINUTHYCCKHUX 3a/1a4. nPI-I CPpaABHCHHIM
BH/Ia IPOTpaMM B pesxkumax «Mumenep Ha prc. 1 u 4
MOKHO 3aMETHTh, UT0 06IIINA BU U IIPE/ICTABICHHE
uHpopMalny B Bepeuax 2 1 3 oueHb [oxox. B Ho-
BOM ITPOJAYKTE IPUMEHEHBI COBPEMEHHbIE TEXHOJIO-
IMH [TPOT paMMHPOBAHWS, YVCKOPSIOIe paspaboTKy
MeToAnK ananmaa. Murepdeiic nporpaMMe! mpuos-
PeJl THITOBbIE 5A€MEHTHI YITPABJICHHUA — epeMeniae-
MbI€ M HACTPaAWUBAEMBIC [TAHEI HHCTPYMCHTOB, Pe-
TY/IMPYeMblit pasMep OCHOBHEIX OKOH — CIIEKTPA., TPa-
AYMPOBOYHOro rpaduka, Tabauiel ananmnsa. Llupo-
KO MNPHUMEHAITCH BRIMAJIATOUINE MEeHH, [TO3BOJIAN) -
HIHE [TOJIYYaTh JOCTYIT K CBOHCTBAM M HACTPOIKAM
JTHHWAR nam CITEKTPOB B OJIHO-/IBA HAMKATHA KIaBH-
i «MbIITy, HoBas iiporpaMma nospojifaeT OTKPhITH
HECKOJIBKO JIOKYMEHTOB — (AIiI0B JaHHbIX 0/THOBpE-
MEHHO HJIETHO [TEPERTIYATBCSH, ITPOBOIMTH CcpaBHE-
HHE, MEPEHOCHUTH HJIM ROIMHpOoBaTH CIIERTPLI MEMTY
OTKPBITBIMH JOKYMEHTAMH, A TAKMKE MHOI'OE JIpVToe.

Huse nepevnce/ieHbl OCHOBHBIC PelleHHbIe 3a/1a-
4u. 3HAKOM «*» OTMEYeHBl (PYHKIIUH, IOCTYITHEIE
TOIBLKO B IIporpamMme «AToM 3.0».
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Puc.4. O6wwui sug nporpammel ATOM 3.0 8 pexume «MHxeHepr, BEEPXY: CNEBA — OKHO cnekTpa,
cnpasa — OKHO rpaiyvpoBoYHOro rpadwuka; BHM3y — OCHOBHas Tabnuua aWwanuaa

Obwue 3adauu c nonYyYeHUem peynsmamos
ananusa

KomruecTBenHblil alajna Ha ocHOBE rpajyHpo-
BOYHBIX MPa(pMKOR, TOCTPOEHHLIX [10 06pasiiam cpas-
HEHUSA WK cTalJapTHLIM 06pasiam cocTaBa.

HonuuecTBeHHBI aHaNM3 Ha OCHOBE paHee 1mo-
JIYHEHHBIX FPAJIYHPOBOYHbIX MPa(HKOB € KOHTPOIEM
W KOPPEKIHEN rpay M poBOYHbBIX 3aBHCUMOCTE 110
KOHTPOJBHBIM ITpobam.

[TostykonuyecTBe HHBII AHAINS 110 METO/LY «I10SB-
JICHHHA JUHNTY [6].

Coxpanenue Beex JaHHBIX U Beelt nH(opManuu
0 @HATH3Y ¢ BO3MO}KHOCTBIO [TOJIHOIO [lepecyeTa Ha
BCeX aTanax aHa/1M3a B 11000e BpeMA.

PacuemHubie 3adauuL

YueT 1 KOpPEeKLMA CHeKTPATBHBIX HAJIOFKEHHIA,

Yuer ¥ KOpPeKIHA MeRaJIeMEHTHOTO BIMAHMA *,

CyMMHpOBaHKME KOHIEHTPALMIL /IS TPYTII HJ1e-
MEHTOB *,

ABTOMATHYECKOE pacinperue pabodero guarna-
30HA KOHUEHTPAIINH ¢ IPUMEHEHUEM HECKOJIBKHX
AHATMTUYECKHX JMHUH 0/HOoro ajlemenTa *

Henmoab3oBanye pasioro CTaTUCTHYECKOT0 Beca
06paanos CpaBHEHUA TP pacyeTe mapameTpos rpa-
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JYMPOBOYMHOM 3aBHCHMOCTH (B3BEILIEHHO perpec-
cum)*.

IpumeHeHnne KOa(PPHUIMEATOB KOHLIEHTPHPOBA-
HUA/ pasbaBieHus NP PACUYETe COAePIHAHUA 18-
MEeHTOB.

YdeT X0I0CTOro ONbLITA PA3ENBHO A pabounx
11po6 1 06pa3loB CpaBHEHMWS.

Yuer BPEMEHH MOCTYIUICHMA 2J1EMEHTOB B IJ1a3-
MY.

OrpanuyeHne BuIAYH Pe3yabTATOB ¢ y4eToM
HHTEHCHBHOCTEN aHANUTHYECKUX JIMHUHM UK CO-
AEePIaHi APYyrix 9JIEeMeHTOB®,

Bcnomozamenwehbile 3adauu

HenoibsoBane HOPMATHBOB BHYTPEHHETO KOH-
TPOJIA KaYecTBa Pe3y/ILTATOB U1 o0ecre e Hrs [IpH-
MUCAHHON TOYHOCTH aHAIN3A,

KonrpoabHoe cpaBHEHHE COJIC PIKAHNH S/1eMEH-
TOB ¢ 6a30# JJaHHBIX MAPOK CIIIABOB.

ABTOMaTHUYECKad UaeHTH(GUKauMsa o6pasuos
cpaBHeHust, BbIOop 13 6a3bl JaHHbIX OC *,

ABTOMaTHU3HPOBAHHEIN pacyeT OCHOBHBIX ITapa-
METPOB I'Da/ly M POBOYHLIX 3aBUCHMOCTEH 1715 BRIDO-
pa aHaTM TUYECKOH Maphl - CMIEKTPAIbHAS JTMHUSA -
nuHAA cpaBHeHun. [IpuMep na puc.b nokaseisaeT
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Pe3VALBTAThI TPOBE PKH HECKOJIbKHX AECATKOB ThICAY
rap aHAIMTAHMECKIX JIMHWH, /U1 KOTOPbIX ObLTH pac-
CUHTAHbI MHTEHCHBHOCTH ¥ FPALYHPOBOYHBIE 3aBH-
CUMOCTH, YTO [O3BOJSET HHeHepy BIOpaTh Jy1A aHa-
Jinza Hauboliee YIAMHYI0 napy JUHWE ¢ HAWITy Y-
MH METPOIOIMYECKMMH XapaKkTePHCTHRAMM *.

IIposepxa HAWTUHUR MEULAIOULUX TUHUIL

CpaBHUTEILHOE HCCEI0BAHNE - CONOCTaBNeHHE
r1pob 1o TecTy CThIOAEHTA JUIA DKCTIEPTOB-KPUMH-
HAJIMCTOB *.
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Puc.5. Peaynetathl nogbopa aHannTUHECKOW napbl NUHWIA
Ni-Fe, eeepxy cnpasa tabnuua ob6pasuoB CpPaBHEHWA C
KoHUEeHTpaumamu Ni, sHu3dy Tabnuua HalneHHsix nap

NUHWA

Hpedcmasnenue daHHBLX U pe3ynbmamos

Buayanuaauus cneKkTpoB B 1odom maciurabe.

ConocTasieHle HECKONbKUX CIIEKTPOB B OJIHOM
OKHe,

HAVHO-WECNEA0ETEME O IHCTWTYT - KANBCTREHMSIT AHANNI

l'[pocmo‘rp JUHAMMKH HNOCTYIVICHHUA 9JIEMEHTOB
B [JIa3My B BH/Ie JHarpaMM, NpHMED TaKkoro pojia
JAAHHBIX ITPUBEAEH Ha pHC.G.

TRttt 4 5 5 2 8 ]
A g
Puc.6. [narpamma nocTynnedua anemeHToB As, Bi, Sb s
nnasmMy Oyrv npy adannae Gbeppocnnasos

BBIBO/I HA NPHUHTEP PE3yJILTAaTOB H3MEPEHHUIT,
TabIMLbl AHAJIMU3A, CIIEKTPOB, I'PajyHpPoBOYHLIX
rpaguros. [TonnoQyHKUHMOHANBHBIH OpeaBapu-
TeJIbHBIA [TPOCMOTP JJAHHBIX Nepe/i revaThsio *.

TlpeacTaBiaeHe CIEKTPa B BHAE «CTPOKH (PoTO-
TLTACTHHKM» *.

PacindpoBKa CIIEKTPOB — (ITOAITMCEH? CITEKTPATb-
HbIX JIMHHH HJIHM YUACTKOB criexkTpa *.

[NleyaTh HECKOILKUX y4aCTKOB CIIEKTPA Ha OHOMI
crpaHune *. 3Ta BOAMOMHOCTL IEMOHCTPHUPYETCSH HA
puc.7.

BuIBOJ TEKYIIIMX PE3YIBTATOB PYTHHHOTO AHAIH -
3a Ha MATPHYHBLIA TPUHTED *.

CoxpaHeHnHe H repe/jiayda pesy/IbTaToB B ABTOMA-
THYECKOM peHMMe BO BHYTPEHHIOK W BHEIIHIOIO
Haake! JaHHBIX.

moneraf(1) - cepafpo

Puc.7. MNpumep okHa

doneral(l) nannaguivl)
o 2
Au 3122784
Mo i :
aad 322 123 + L4 3131 3123 ki k] 14
Al Rh Al rh
$onera ! (1) - 30no10 nannagui /(1) - 3anoTo
oneraf(l) cepeipo, nannaguiil)
.. ' @, '
18
T 5‘323, gy
Ag

nannaawi /(1) - cepefipo

oTyeTa ¢ HEeCKONbLKUMK yvacTkaMu OBYX CrexkTpos
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Paora ¢ coxpaHeHHBIMH BO BHYyTpeHHel Gase
AQHHBIX PE3YIETATAMHA, KOHTPOJIEL CTADHJIBHOCTH H3-
MepPeHHHN, MocTpoeHre 1 anaans kapt Llyxapra *.

Asmomamu3auusa npouedyp aHANU3a
ABTOMATHAMPOBAHHEII PYTHHHbI aHAINS TEKY-
HIHX NTPO6 B HECKOJIBKHUX BAPHAHTAX C YIIPOIIEHHBIM

A At - [nafopane]

T10JIb30BATENbCKUM HHTep(eitcom, pemum «Jlabo-
paHT» - pHC.8.

Perucrpanus criekTpoB 110 3apaHee Co3JaHHOMY
CrUcKy npob u/mam ¢ QUKCHPOBAHHBIM KOJIHYE-
CTBOM HapasijIeIbLHBIX MU3BMEePEHHE Ha OfHY 11poby *.

[MociiegoBaTensioe aBToUMeHOBaHMe paboumx
npo6 1o 3ajaHHOMYy abiony *.
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Puc.8. Craprosoe okHo pexuma «flabopanT», oBecneuvsaoiiee sblbop
NporpaMMel aHanuaa v BBOJL WCXOOHOW nHGOpMaUMK

Apanranua uaTepdelica u HACTPOEK
nporpaMmsi «AToM 3.0» K CIIeKTPAIbHBIM
npuSopam

lInpokoe npumenenue anaimsatopos MAIC na
CIEKTPAIBHBIX MTPUOOPAX pa3HbIX TUIIOB NOTpeboBa-
JIO CIIEUMATM3HPOBAHHON aJarTalli NporpaMmbl
K MCITO/IL30BAHMIO ¢ Pas/IMYHBIMM CITIOCOGaMK BO3-
BViKIeHUSA CITEKTPOR,

Kpome pacnipoctpaneHHBIX FeHePaTOPOB AyTH /
HUCKPbI. paGoTaIoNIMX M0 MPOCTOH cXeMe eJHHHYHO-
rO BRJIIOYMEHHUA HA BCE BPEMA IKCNO3ULIKHH, B Mpo-
rpamme rpejycMoTpeHa OTASTLHAA MOAIE PHKKA Clie-
AYIOUMX BApUaHTOB paboThl ¢:

e reveparopamy «Besysuii» u «llaposas MoJj-
HUA» (TpouaBoacTBO «BMK-OnrosnekTponukay) —
VipagsjieHHe BRIIOYUEHHEM, HACTPOIKOH N CHHXPO-
HU3AUNEN PEeRUMOB paboThl;

® ICKPOBLIM @ ProOHOBBLIM LITATHBOM (HATIpUMED,
APC-51, Polyvac, Atomcomp 1 T.11.) € pasfeabHbIM
ynpasjieHHeM KIananom Mogadd aproHa 1 Bpeme-
HaMK 06KHIa M OKCITO3HIIMK, puc.9;

® MCTOYHHKOM C HEIpepPbIBHON rnojauei mpobnl
(nanpumep, UCIT umm nnaMs) ¢ aBTOMATUUYECKUM
Hab0pOM HECKOIbKUX NapayIebHbIX 34 OJ[HO U3-
MepeHHe;

® HMITYIBCHBIM HCTOYHHWKOM CHERTPA (egHHUY-
HbIH MCKPOBON paspsi/i MM NasepHas mniasma) ¢
BO3MOKHOCTBIO HAKOIUIEHHSA HEeCKONBKUX MMITYIIb-
COB B 0/IHOM CTIEKTpeE.
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CospemeHnHas opraHU3aIs [IPOrpPaMMbl IO3BO-
JAET aBTOMaTUYEeCKH T0JKII0YaTh MOY/IH YTIpaB-
Jienus aiia obecrnieyeHusA CHHXPOHHON paboTsl criek-
TPOAHATMTUYECKOTO KOMITIEKCa COBMECTHO C pa3-
JHYHBIMH YHHBEPCATbHBIMH HJIN CTIELUAIN3HPO-
BAHHBIMH BHEIITHHUMH YCTPOUCTBAMM.

3|
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Puc.9. OkHo HacTpoex 3KCNoamuuu M nopsaoka
BKNIOYEHWs! reHepatopa npu paboTe ¢ WCKPOBbIM
paspaaomM B atMochepe aprona

Egisidua warMepeHa nepaHaTpos |

OononsurensHo - ‘

Xpanenue n o06paGoTKa peaynsraTros

aHaMu30B B “ATOM 3.0

[Tpu XxpaHeHKH K TpeABAPUTEILHOI 06paboTke
JAAHHBIX MBI CJIEAYEM COBPEMEHHBIM HAMPABJIEHM-
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AM B [IPOrpaMMHPOBAHUH — AaKTHBHO HCIIOIL3yeM
OTKPBITBIE CTAHAAPTHI IaHHBIX Ha ocHoBe XML-
¢aitnos. Kak i qpyryue coBpeMeHHbIe ITPOTPaMMBI
[MPOU3BOMTENEH AHAIWTHYECKOro 060DPY/IOBAHHA,
Haula ofecrievMBaeT J0CTYITHOCTh HH(popMam o6
AHaIM3ax BHEIIHUM ITporpaMMan, uTo Ve aKTHUB-
HO UCTIONB3YETCA HA PAJIE NPEANPHUATHHA TPHU MHTEr-
pauu pesynsTaToB, NOJIYyYeHHbIX Ha rpubopax ¢
anasmsatTopom MAOC, B o01yro 6a3y 1aHHBIX.

B coorBeTcTBIY ¢ NPUHATEIM B 2002 rogy TOCTP
MCO 5725-2002 [4] 0CHOBHBIM HHCTPYMEHTOM KOH-
TPOJISA CTADMIEHOCTH H3MEPEHNI CTAHOBATCA KOH-

TPOJIbHBIE KAPTHI (HanpuMep, kapTel Lilyxapra [7]).
Oneparii TAKOTO KOHTPOJIA B HOPMaTUBHOM JJOKY -
MEHTAINH JJOCTATOYHO YETKO [IPONHCAHDI, YTO 110~
3BOJIMJIO TIPMMEHHNTE UX HENOCPEJCTBEHHO B ITPO-
rpamMme «ATOM» ¥ TIOyYaTh Pe3YALTATEl KOHTPOJIA
cpaay Bxoze aHaniaa. [1pu aBToMaTHIecKkoM coxpa-
HEHHWH Pe3Y/IETATOB PYTHHHBIX aHAJIM30B BO BHYT-
peHHIOW 643y AaHHBIX TporpamMMa obecrievuBaeT
yao6HbIH gocTy K uHdopmalmu (puc. 10) 1 noaso-
JIIET OPraHM30BaTh HEITPEPbIBHLIA KOHTPOJIL € 110~
MOIIIb}0 BbIOPaHHOTO a/IrOPHUTMA.
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2 2004.Mai. 31 yryH HyryH NafiopaxT 594 594 5394 ~1 794 UNWr

3 2004 AerycT.0d STYH HyryH Ratopant 13456 594 594 ~1 794 Wllr
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S 2004 Ovrafpe. 12 yTyH B SEroHE Yyryw ... NaBopast 110 11 12 13 14 15 16 17 18 19 2 20 21 2
6 2004 Ckrafipe. 12 cnnag 10 cnnag 10 Nabopast 1 100 102 104 105 106 108

7 2004 Ovralipe, 12 cnnae 10 crnag 10 Natiopaqt 1 100 12 104 105 106 108 2 3

8 2004 .CwrAfipe. 12 crinae 10 crnag 10 NabopaxT 100 102 104 105 106 108 332 334

9 2004.Cerafpe. 14 cnnag 10 cnnag 10 Natopant 100 102 104 105 106 108 fg

10 2004 Hoaboe 04 BpoHaa OUC 5-5-5 Bpoza... | Nafogant 3 B465 666 o1

11 2004, Hoatpe, 10 Epolza OUC 5-5-5 Epodza...  Natiopaqt 45 4654854 5 56 7448 TE9 CoO-1

12 2005 Mspr.22 EpoHza OUC 5-5-5 Eprsaa... Nafopaqt 1 2 3 4 001
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Puc.10. Mpumep pabotsl ¢ aHanusamu B pexume «basa AaHHbIX=

B nacrosiiiee BpeMs B [IPOrpaMme peajnsoBaHo
HECKOJIbKO BAPMAHTOB KOHTPOJIbLHBIX KapT. UX npu-
MEHEHHE BO3MOKHO HECKOJIBKUMHU criocobamu. Ca-
MBIH [TPOCTOMN — B X0/1e pyTHHHOIO aHA/IN3a oIepa-
TOp-1ab0paHT NMOMYHHUT NpeaynpeKgaioLee coobiie-
HHME TONBKO B ciIyvae, Korjaa norpebyercs NpucyT-
CTBHe /BMELIATE/ILCTBO HHIKeHEpa-MeToaucTa. Jpy-
ro¥ BApHaHT — KOTJla MHIKEHEP-METO/IUCT. C 3a/laH-
HOJI1 IMepHOANYHOCTBIO AHATH3UPY S CAMOCTOATEb-
HO WJIH ToyYas pe3yibTarbl ABTOMATU3MPOBaHHOM
HHTEPIIPETALNHE KOHTPOJIBHLIX KAPT, MOMKET C/IeJIaTh
HeOoOX0AUMBIE BBIBOJBLI M TIPHHATE MEPLI 3apaHee,
/10 BO3HHKHOBEHUA KPUTUUECKOM cuTyannu. Opra-
HU3ALWA ITPOrPAMMBI, XpaHeHUs U o6paboTku JaH-
HBIX [TO3BOMAET € MOMOILbLIO BHYTPEHHEH KOMITBIO-
TepPHOI CeTH NOJIYyYaTh TAKHE KAPThI MJTH PE3y/kTa-

ThI 711 UX TIOCTPOEHHA ¢ HECKOJIBKHX NPHUOOPOB,
obecreynBast KOHTPOJIb 3a XO/I0M HECKOJIBKMX BH/IOB
AHATH30B ¢ 0JIHOrO paboyero Mmecra.

3axIovYeHHe

[MocKoJIbKkY COBpEMEHHAA KOMITLIOTEPHASA TTPO-
rpamMma «ATOM» AIBJIHETCA BAMKHOIM cocranasiomei
yacTbelo aHanusaTropa MAJC, To ee ynydieHnue be-
3YCJIOBHO MPHUBOJIMT K MOBLINIEHHIO KAYECTBa BCETO
CNEKTPOAHATHTHYECKOTO KOMILIEK A B 11es1oM. Co-
3/JAHHOE HAMM [IporpaMmMHoe obecrieyeHre ocTo-
AHHO COBEPUIEHCTBYETCA W JIONOJHAECTCA HOBLIMH
QYHKIMAMY, KOTOPLIC AKTHBHO [MPUMEHAIOTCH B
CINEKTPANBHBIX IA00PaTOPHUAX JJIA [TOBLIILIEHNA Ka-
4YeCTBA Pe3Y/ILTATOB M YPOBHA aBTOMATH3ALMHA ATOM-
HO-3MHCCHOHHOTO CIIEKTPAJIBHOTO aHa/ I 3a.
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"ATOM" — THE SOFTWARE FOR MAES ANALYZER
V.G Garanin, O.A.Nekliudov, D.V.Petrochenko, A.V.Smirnov

Modern computer software “Atom”, the important part of MAES analyzer is presented. Main features
and functions of the software are shown. Their using leads analytical spectral laboratories to increasing
results quality and automation level of atomic-emission spectral analysis.
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